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ABSTRACT 


This analysis examines the relationship b2tween ship 
readiness andthe personnel attributes of the perscnnel 
assigned to seventeen Spruance Class destroyers. Equipment 
history as defined in the Consolidated Casualty Reperting 
System if used as a froxy of ship history. Older, more 
experienced, and higher guality personnel assigned in the 
correct numbers are hypothesized to effect highec ship read- 
iness (lower equipment casualties and lower associated 
egquiprent dcwn time). Results from the analysis generally 
tend to support the hypothesis. However, aS with previous 
analysis, the amount of variation attributable to perscnnel 
differences appears to be small when compared to the differ- 
ences attributable to ship and command 1ifferences. 
Examining ship readinesS with respect to the CASREP systen 
does not froduce strceng enough personnel relationshifs in 
which to base future strategic planning, sSugyesting that 


cther avenues Should Le examined. 
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In recent years Congress has impos2d on the 
Department of Defense a requirement to show the relationship 
rketween prorosed rescurces and readiness. This requirement 
calls for guantifiable and measurable effects upon readiness 
for resources obtained. In the Navy, a ship's readiness is 
measured against many different yardsticks. Readiness is 
defined as the degree tc which a unit is capable of 
performing the wartime mission(s) for which it is organized, 
designed or tasked. Implicit within this definition are the 
many indices, inspections, competitions and unofficial Naval 
traditions ty which a ship is evaluated. 

The protlem of why one ship is more effective, performs 
ketter and has a higher degree of readiness than ancther 
ship has keen a heavily debated question. It has long been 
recognized that while certain ships have a sustained reputa- 
tion cf superior performance, other ships never seem to be 
able tc make the grade. The question of ship readiness is 
clouded in issues such as ship equipment differences; even 
ketween shirs of the same class, differences in Ccnmmanding 
Officer philosophies, guality of personnel assigned, and the 
guantity of personnel needed to effectively maintain and 
fight the ship. 

Fven more basic, is the guestion of what criteria 
defines effective ship performance? By some standards, just 
the akility to get underway and meet all operational comnit- 
ments 1S the measure of a successful ship. Most ships are 
subject to several different periodic inspections such as 
the Fleet Ccmmander's Propulsion Examining Board, the Comfat 
System Readiness Review, or the Squadron Commander's Unit 


Inspecticn. The successful completion of all these major 


inspecticns or perhaps more appropriately the not failing 
any jphase of these inspections is considered by many a 
successful measure cfa capable and ready ship. Ancther 
highly visible measure of the success of a ship is the 
ship's performance with respect to the Type Commander's 
Battle Readiness Competition. The mission area awards and 
the Sguadrcn Commander's Battle Efficiency Award are highly 
sought after and can, by some, be deemed an important 
measure of a Commanding Officer's success. 

Scme of the abcve efforts to measure readiness fall 
under the heading of operational readiness, where attention 
is mainly focused on operations that a ship 1s required to 
perforn. Others fall under the heading of mat2rial readi- 
ness where attention is mainly focused on physical cbjects. 
Farizily, Marlow, and Zacks [Ref. 1] state that most meas- 
ures of readiness used in the Navy are static m2asures that 
provide counts of people, equipment or hours of training. 
Their capability or effectiveness in doing a job is not 
necessarily addressed. 

Given the above froblems with the present measures of 
readiness, the major difficulty in any personnel character- 
istic to readiness analysis 1S separating those readiness 
measures attributable to ship, material and command effects 
from those measures truly attributable to personnel effects. 
It 1S important to measure readiness across a broad spectrum 
of the ship's missions, using standardized terminology and 
definition and developing suitable methods for relating 
readiness to personnel resource inputs. 

The quality versus quantity questions of recruiting, 
selection and mannins, when placed in the context of today's 
Changing Navy, pose serious and potentially costly conse- 
guences if the wrong course of action is’ taken. With the 
trend in the Navy's newest classes of ships towards more 


complex and highly automated systems, higher guality 


perscnnel in lesser numbers seems to be indicatei. However, 
with the acre complex systems being installed in today's 
ships, a change in maintenance philosophy towards modular 
replacement has also cccurred. This new maintenance philcs- 
cphy wculd seem to have less need for higher guality 
personnel. Consequently which path, higher or lower quality 
personnel, would be the best course for the Navy tc fcllow 
in the future? Additionally, given the rising personnel 
costs with respect to training, compensation and retirement 
what optimum experience, pay grade and skills mix will 
produce cptimum ship readiness? As the Navy expands towards 
the 15 kattle group concept within the environment of a 
shrinking available manpower fool, accurate answers to the 
above manpower questicns are critical to effective manpower 
policy and flanning. 

Only in recent years have researchers tried to find the 
relationship between ship readiness and personnel attri- 
rutes. A Center for Naval Analysis (CNA) study, Horowitz 
and ‘Sherman [ Ref. 2], concluded that higher quality 
perscnnel are more valuable on ships with more complex 
eguirment. On shifs with relatively simple equipment, 
however, having a full complement of personnel npnight be more 
valuatle. An earlier CNA study, Horowitz and Sherman 
[Ref. 3], ccncluded that entry test scores appear to Le more 
consistent predictors of maintenance effectiveness than high 
school graduation status, and that a sailor's length of 
service was frequently a significant determinant of a shifts 
condition. Both of these CNA studies used as a sriterion of 
readiness the data contained within the Consclidated 
Casualty Reporting System (CASREP). 

Perscnnel turbulence or crew turnover has long thought 
to ke a primary cause of low readiness in Navy ships. 
Reeves [Ref. 4] found no consistent significant relationship 


retween levels of turnover and ship performance. However, 


he did conclude that the guestion does deserv2 continued 
eXamination. 

May [Ref. 5] again used CASREP data as the basis for the 
criterion. This study used the personnel characteristics of 
the ratings within the engineering department in 17 Spruance 
class destroyers. Few significant relationships were found 
in the study and in scme cases where relationships did frove 
Significant, the results contradicted some of the results 
obtained in previous studies. 

May, McGarvey, and Elster [Ref. 6] have expanded May's 
[Ref. 5] analysis to include three separate classes of 
ships, the DD 963 Spruance class destroyers, the DDG 2 Adams 
class guided-missile destroyers, and the CG 16/22 
leahyyBelknap classes of guided-missile cruis2rs. Only 
perscnnel in 12 select ratings were included in the anal- 
ysis. Additionally, whereas May [Ref. 5] included alla 
ship's CASKEPS whilé examining just the personnel of the 
engineering department, May et al. [Ref. 6] matched CASKEPs 
to the ratings mest responsible for maintaining the effected 
equipment. As with May's [Ref. 5] findings, few predictors 
proved to be consistently significant across ratings and 
ship classes. Also, some predictors, such as crew turku- 
lence, proved to tke counter-intuitive indicating that 
greater crew turn-over leads to higher readiness. 

This analysis will examine criteria of ship readiness 
against fersonnel attributes continuing with and Euilding 
upon the kasic models of May [Ref. 5] and May et al. 
[Ref. 6]. As with the previous models the basic premise for 
this model is that older, more experienced, hijher guality 
personnel, if assigned in the reguisite numbers as defined 
ry the Ship's Manning Document (SMD), will cause the ship to 
have a higher degree of readiness. Eguipment maintenance 
history in the form cf the equipment casaulty r2ports found 
in the CASREP system was matched to the personnel attritutes 


110, 


of the perscnnel assigned to seventeen Spruance class ships. 
Table 1 lists the seventeen ships included in this study. 

The Spruance class ships are one of the newest of the 
Navy*s destroyer type ships andare designed with highly 
sophisticated electronics and many automated systems. This 
class of ships, even though almost the same size as the 
clder classes of cruisers, are manned with approximately 
one-half the crew. Additionally, all the Spruances were 
built in the same shipyard and since they became orfera- 
tional, clcse contrcl has been placed on equipment and ship 
modifications making this ship class as nearly identical 
from cne ship to another as possible. Finally, the Spruance 
hull ard engineering systems form the basis for mest of the 
Navy's new and projected cruisers-destroyers. Since one of 
the majcr problems in any study of this type is the ability 
to contrcl for ship differences and since the Spruances are 
as clese to identical as any ship class afloat, cnly the 
Spruance class of destroyers were used in this study vice 
the three classes of cruisers-destroyers used in the May et 
al. [Ref. 6] analysis. 

Part of the Surface Warfare Officer's folklore is the 
relief that a ship ina deployed status “operates" at a 
higher tempo and has less egquirment casualties. The theory 
is that this "higher" degree of readiness stens from the 
Ship Eeing underway fcr greater continuous periods of time. 
Consequently, the ship is more able to manage its time when 
not continuously encountering homeport distractions 
resulting in better quality training and equipment mainte- 
nance. Since the higher readiness theory while on defloy- 
ment is as strong as it is in the Surface Warfare Community, 
this analysis included a predictor for deployment effects 
that the previous models had not included. 

A third major difference between this analysis and those 
of May [Ref. 5] and May et al. (Ref. 6], is the redefining 
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TABLE Tt 
Pvs@ of )S hips 


Hull 
Ships Number 
USS Spruance DD —Ji6s8 
USS Paul F. Foster DD-964 
USS Kirkaid DD-965 
USS Hewitt BND) —sileyle: 
USSPELIAIOte DD-967 
USS Arthur Woe kadtord J) Ds Shays! 
USS Peterson DDa Ge 
US Sec ainG) Dio 
USS David R. Ray DD=97 1 
USS Oldendorf DD-972 
USS John Young 0/0) hel S) 
USS Comte de Grasse DD-974 
USS O* Frien DD-975 
USS Merrill DD-976 
USS Briscoe Di ae 
USS Stump DDe oS 
US SHGonolly DD 379 
of the ship manning variable. Previously, 
variakle called ‘fill ratio't was included 
This variatle was the percentage 


onboard, by rating, 


authorized to be onbcard by the Ship's Manning Document. 


personnel 


in th2 


an independent 
eguations. 

actually 
as compared to the number of personnel 


in 


erder to try to capture more of the "experience" issue, this 


analysis divided 


intc two parts. 


see what the effects of manning at the E-6 
has on readiness and the second variable, 


concerned with the effects of the E-5 


the £111 ratio variable previously 


used 


One variable, called UFILL, is designed to 


YZ 


and akove level 
callei LFILL, 


is 


and below personnel. 


Even though many ratings will have both an E-6 and an E-7 
(or greater) authorized, it was thought that the E-6 and 
above represents the rating expert, the administrator, and 
the primary trainer fcr the junior members of th2 rating and 
thus his aksence may be felt greater than a more junior 


serviceman. 


tS 


A. CATA EASES 


Three data bases were utilized in this analysis. The 
first data tase was supplied by Ships Parts Control Center 
(SPCC), Mechanicsburg, PA. This data contained the eguip- 
ment history of the seventeen ships in guestion as reported 
in the Censclidated Casualty Reporting System (CASREP) for 
the period 30 September 1976 to 31 March 1983, a total cf 27 
guarters. 

The CASREP system is the ship's vehicle for irfcrming 
the chain cf command, the Naval supply system and the engi- 
neering design and assistance community that an equipment 
failure has occurred which directly affects the ship ina 
primary mission area. Reported by the individual shifts, 
SPCC, Mechanicsburg ccmpiles the CASREPS. Equipment casual- 
ties are classified in terms of a severity rating. The 
severity codes are as follows: 

C-2 - (Substantially Ready) A deficiency exists in 
missicn essential equipment which causes a minor degrada- 


tior in any primary mission area. 


C-3 - (Marginally Feady) A deficiency exists in mission 
essential equipment which causes a major degradatior but 


hot the loss of any primary mission area. 


C-4 - (Not Ready) A deficiency exists in mission essen- 
tial equipment that is worse than C-3 and causes a less of 
at least cne primary misSion area. 
In addition to the severity of the equipment casualty, 
other measures of readiness such as total hours the equif- 


ment was not fully cperational, total hours in which the 
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casualty was being ccrrected, if technical assistance was 
reguested and the suspected cause of the casualty are 
included. 

The second data base was created from infcrmation 
provided by the Defense Manpower Data Center (DMDC). This 
file cortains the personnel attributes of the perscnnel 
assigned to the seventeen Ships during the 27 quarters in 
guestion as extracted from their personnel files [Ly DMDC. 
Application of the extraction procedures resulted in a total 
of 14,622 men that had served aboard the ships during the 27 
quarters. For each case in this file, the information 
contained includes tkeir:s {1) Armed Forces Qualifying Test 
(AFQT) score; (2) whether they had a high school degree; 
(3) age at accession; (4) present age; (5) payjrade; (6) 
years of active duty; (7) number of months in their current 
paygrade; (8) a lakel called "returner" indicating whetter 
they had served in that rating aboard that ship in the prior 
quarter; (9) a larel called "uratee" indicating if the 
seviceman waS an E-6 or above; and (10) a label called 
"iratee" indicating if the serviceman was an E-5 or below. 

Next aggregation by rating on these variables was 
conducted utilizing a "production macro". The prcgram 
selected those cases by rating who were assigned during one 
of the 27 quarters. Then, by quarter and by ship, selected 
attrikutes associated with that rating were aggregatec and 
central tendency measures (medians) computed. The attri- 
butes for which medians were computed were high-schcol 
degreed, AFCT scores, entry ages, present ages, paygrades, 
years of active duty, and months in current paygrades. 
Additicnally, for the labels LRATEE and URATSE a sum is 
computed indicating the number of personnel in each category 
actually assigned to each ship each quarter. Then the 
aggregated measures for a given rating within a shir and 
within a guarter are merged by ship and quarter, and written 


to a new file. 
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A third data tase was also generated by DMDC and 
included, by rating, the number of personnel each shif was 
authorized as provided by CPNAV-914 from the Ship Manning 
TCocupent (SMD). Data in this file, by rating, included (1) 
number of fersonnel authorized; (27) number d3£f personnel 
assigned; (3) the number of personnel E-6 and _ above 
authorized; and (4) the number of personnel E-5 and telow 


authorized. 


PF. DEFENDENT VARIABIES 


Eleven criteria were computed from the CASRE2 data. The 
criteria chcsen are noted in Table 2. The variables total 
CASREFS (K1), total Level-2 CASREPs (K2), total Level-3 
CASREEsS (K3), and total Level-4 CASREPs (K4) were drawn 
directly frem the information frovided on the SP2C tape; as 
were calls for outside technical assistance (TECHASS). 

The variables M (number of hours the equipment was down 
due sclely for maintenance), S (number of hours the equip- 
ment was down awaiting the receipt of the necessary correc- 
tive farts), and T (total number of hours the equirfment was 
down) were computed using information contained within the 
CASREE message. For example T, was computed by subtracting 
the date time group of the CASKEP message from the date time 
group of the Casualty Correction (CASCOR) message. 

INDEXO01 is a“readiness" index derived by May et al. 
[Ref. 6]. It is parallel to the "mission essential material 
readiness and condition" (MEMRAC) index computed Ey SPCC, 
but is slanted more toward maintenance downtime. INDE X01 
was ccmputed as follows: 

INDEXOQ1=Log((. 1xK2xXM) + (~5xXK3xXM) + (1. O0xK4xXM))/10 
The underlying frinciple with this index is that downtime 
associated with more severe CASREPS (Level-4) should be 


weighted most heavily, followed by the next most severe 
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TABLE 2 


Tependent Variables 


K 1 Total number of CASREPs submitted by a ship 
Kez Number of Level~-2 CASREPs 

K 3 Number of Level-3 CASREPs 

K4 Number of Level~-4 CASREPs 

Tne PASS Nr of technical assistance calls cegquested 
INDEXO1 Readiness Index 01 fie) 

MEMRAC Readiness Index (SPCC) 

PreCAUSE Nr of presumed Beeeomne asec casualties 
M Total downtime for maintenance (hours) 

5 Total downtime awaiting parts (hours) 

Ak Total downtime (hours) 


CASREPs (Level~3) recéiving a lesser weight, and those least 
severe CASREPs (Level-2) having their downtine weighted 
least, May et al. [ Ref. 6]. Whereas the INDEX0O1 index 
utilizes Level~2, Leéevei-3 and Level-4 CASREPs, the MEMRAC 
index is found utilizing only weighted values of Level-3 and 
Level-4 CASREPs. a -— o 

Prscause iS the number of presumed _ pers onnel-kbased 
CASREES. Each Casualty Report contains a "cause code". The 
following cause ccdes were included in tae PRSCAUSE 
criterion: (1) repair/foverhaul inadeguate; (2) personnel 
error; (3) personnel shortage; (4) grounding; (5) ccllisicn; 
(6) lost; (7) sabotace, or suspected deliberate damage; and 
(8) unkncwn. Unknewn was included because of the pcessi- 
bility that a ship might not wish to admit personnel error. 

Also included in the CASREP message iSan Eguipment 
Identification Code (EIC) which specifies the effected 
equipment. A standard listing of EIC's was obtained and 
each FIC was assigned to the rating most likely to be 
responsikfle for maintaining the eguipment. Then a sort by 
EIC of the CASREPS ty quarter and by ship was’ ccnducted 
matching the CASREFs to the ratings most likely to be 
respcensitle for the effected eguipment. In the May et al. 
[Ref. 6] analysis, this "match" of ratings to FIC was 
conducted using the philosophy that if a rating to EIC match 
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was in dcubt it was included as part of the data for cCihage 
rating. The present analysis chose to take the more ccnser- 
vative view, in that if doubt existed in an EIC te rating 
match, the EIC was excluded frem the analysis. As a result, 
some ratings' EIC records experienced a 10 to 20 percent 
reduction in the numker of observations. However, because 
of the large volume cf data present, all ratings contained 
enough observations to conduct statistical studies. 

In the previcus study by May et al. {Ref. 6), it was 
not unccumon for the variable T (total hours ddwntine) to 
have a large standard deviation. Since the data in not only 
the CASKFP file, but also the personnel attributes file is 
aggregated Ty guarter, it was thought that for those cases 
with a large "total hours of downtime" an appropriate rela- 
tionship Fetween a CASREP and the personnel responsible for 
correcting the equipment deficiency was not possible if the 
CASREF was not corrected until the following guarters. 
(CASREPS were included in the quarter in which the casualty 


report was filed.) To better screen for this potential 
confound, a maximum of 2000 hours was used as a _ rough 
measure cf one guarters available maintenance hours. An 


additicnal sort of the CASREP data was conduzted, then 
keeping only those cases in which the total downtime was 
less than 2000 hours. After this sort, standard deviation 
fOr ie fer most ratings, ranged from 800 to 1400 hours 
downtime. 


C. INDEFENDENT VARIAELES 


The personnel characteristics chosen as independent 
variakles are shown in Table 3. These characte: istics were 
chosen in line with the basic hypothesis that older, more 
experienced, higher quality personnel in the required 
numbers as defined by authorization, would improve readiness 
(decrease the number and severity of the casualties). 
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With the excepticn of the variables HSDG, [reli and 
UFILL, for each of the variables, the median of the variatle 
was used. The median was deemed to be relatively robust 
with respect to the potential for outlying observations. 
For ESDG, a percentage of high school graduates onkoard by 
rating was used. The median was initially used, but for 
HSDG it was found that the median was almost always a high 


school education. 


TABLE 3 
Personnel Characteristics Variables 


The pore sneade of high school graduates 
Armed forces gualification test scores 

Entry Age 

Present Age 

Paygrade 

Years of active duty 

Time in grade 

Percent onboard of authorized--E-5 and below 
Percent cnboard of authorized--E-6 and akove 
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Fer the remaining two variables, LFILL AND UFILI, a 
percentage was also used. LFILL eguals the ratio cf thcse 
personnel] who are E-5 and below who are actually onkoard to 
those fersonnel who are E-5 and below who are authorized to 
ke onroard by tke SMD. UFILL equals the ratio of those 
perscnnel who are E-6 and above who are actually onkoard to 
those personnel who are E-6 and above who are authorized to 
ke on board by the SMD. 
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A standard tlock multiple regression analysis was used 
to determine the significance of the independent variables 
to one of the dependent variables. For each rating under 
investigation, and for each of the eleven dependent vari- 
ables, amcdel was developed utilizing the nine personnel 
characteristics variakles. In addition, the new ship effect 
variakle, deployment, was included in each of the models. 
Conseguently, 121 regressions (11 by 11) were computed. 
Appendix A contains the regression production progran. 

Given the great rumber of regressions computed and the 
corresfonding large number of coefficients for considera- 
tion, the following criteria were used tc det2rmine which 
coefficients to base any interpretation upon. First, the 
overall F@'s for each of the 121 equations had to meet or 
exceed the p<.05 criterion of statistical significance. 
Table 4 contains the prob-values for each of the equations 
and Appendix B contains those models which met the signifi- 
cance test. Second, the regression coefficient had to meet 
or exceed the conventional p<.05 criterion in absolute value 
associated with a t-test. 


Fe ANALYSIS 


Even though the Spruance Class destroyers are as nearly 
identical as any class of ship in the fleet today, the first 
step was to attempt to control for the individual ship 
differences. Tc accomplish this, effect-coded variables 
were derived (-1, Or ls The effect-codes provided an 


estimate or reflecticn of when any one of the ships deviated 
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TABLE 4 


P-values Associated with R2 


Dependent 


Variatkles Ratings 
GSH Hf ic EM EN SiG 
K1 -0024 .0001 .0001 .0081 .0001 ---- 
K2 -0059 .0001 .0001 .0383 .0001 .0457 
K3 .0277 ---- ---- .0200 .0030 ---- 
K 4 m--- == 0 ---- ---- 2.0308 ---- 
INDEXO1 -0001 .0001 .0001 .0060 .0001 ---- 
MEMRAC .0248 .0411 ---- .0071 .0002 ---- 
PRSC AUS ---- 1.0428 ---- .0228 ---- ---- 
TECHASS mene wn nmnm)§©= «160479 KR Re eee le 
M -0001 .0001 .0054 .0270 .0079 ---- 
S ene-- we -- === === 20042 £0491 
T -0049 .0005 .0056 ---- .0006 ---- 
Pie Ceca! a ET DS 
K1 ~0C11 .0001 .0001 .0001 .0006 
K2 -0001 .0014 .0001 .0001 .0009 
K3 ---- .0001 ---- ---- ---- 
KY ---- ---- * 0464 ---- 
INDEXO1 -0018 .0001 .0036 .0001 .0025 
MEMRAC ---- .0001 ---- ---- .0209 
PRSCAUS ---- ---- .0199 .0001 .0087 
TECHASS ---- .0010 .0151 .0043 .0010 
M .0C19 ---- ---- .0001 ---- 
S ---- .0001 .0001 .0001 
1) -0C27 .0001 .0002 .0001 .0101 


* No Level-4 CASREFs were reported for the GM[ rating. 


greatly froma the mean, either greater or lower, with respect 


to any one of the readiness criterion. 
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An overhaul variable was also included in the models. 
This variable was added to better "control" foc the indi- 
vidual ship differences. When a ship enters an overhaul 
period, it traverses three stages as far as the CASREP 
system is ccncerned. Just prior to overhaul, the Shir maybe 
identifying more eguipment than normal to the CASREP system 
so that during overhaul these problems will be corrected 
ise. meney and parts which might not have been available can 
ke found tc correct those problems not previously funded. 
Second, during an overhaul period, a Ship usualy does not 
submit or submits very few CASREPS since the Ship is net in 
an "orferaticnal" status. Third, during the later stages of 
an overhaul, the shiz desires to make the chain of command 
aware cf potential preblems which will effect her readiness 
upon leaving the overhaul period. All of the ships included 
in this study spent at least some porfion of the 27 quarters 
in an overhaul availability. Therefore, the dichotcmcus 
dummy varialle OVERHAUL was added to take into azcount those 
guarters that the shifs were in an overhaul period. 

The Spruance destroyers are a relatively new class of 
Ships, with the lead ship being commissioned in 1975. As 
Fart of this new ccecnstruction process, the ship builder 
established a warranty period in which he was responsible to 
correct any contractcr design and construction related defi- 
clencies. Because of this warranty period, it was pestu- 
lated that a ship might submit more CASREPS than nermal to 
both document contractor responsible deficiencies and tc get 
contractor aid in the correction of equipment casualties. 
Conseguently, the variable PREWRNTY was included in the 
model to taken into account the period when a ship was in 
the ccntractor warranty period. 

A length of service variable (SERVICE) was also included 
in the nodel. Even though these ships are relatively new 


and it is hoped that in the nine years since the lead ship 
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waS commissioned, a significant deterioration over time 
would not te evident, it was thought some deterioration 
might cccur and thus this variable was included. 

The last ship “effect" variable to be inclided in the 
model is DEPFLT. This variable attempts to controi for any 
effects that might be introduced because the shir is ina 
deployed status i.e. cut of homeport and assigned to a fleet 
cther than one of the CONUS fleets. A ship's derlcyment 
status was determined from the CASREP message uSing the 
"operaticnal fleet assigned" codes. If a ship was assigned 
to €ither the Sixth Fleet or the Seventh Fleet, it was 
considered on defloyment. This variable was not included in 
either the May [Ref. £5] or the May et al. [ Ref. 6] models. 
It was included in this analysis because of the common 
kelief of the Surface Warfare community that a Ship once on 
deplcyment has less CASREPs and operates at a higher degree 


cf readiness. 


C. ANALYSIS BY RATING 


Table 5 Summarizes the results from the regression 
analyis. Table 5 is divided into two categories, intuitive 
results and counter-intuitive results. The intuitive 
results Support the hy pothesis that higher guality 
personnel, more experienced personnel and being manned to at 
least authorized Manning levels enhances readiness 
(decreases CASREPS, and decreases hours down for casualty 
correcticn). Tables 6 and 7 provides a frequency analysis 
Gt Table 5. Following is a rating by rating sugmaticn of 
the results: 

Electronics Technician (£1): 

Higher readiness waS associated with Electronic 
Technicians who have keen in the service longer, entered the 


service at an older age, have a greater time in grade and 
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TABLETS 
Readiness Coefficients 


Intuitive Counter-Intuitl ve 


Results Results 
ET Rating 
~ KT YRACD DEP LOL 
K2 YRACD DEPLOY 
INDEXQO1 YR ACD 
PRSCAUS IM EGR PRAGE 
TECHASS EN AGE DEPLOY 
TM EGR 
FTG Rating 
KT AF QT LL 
K2 see 
K3 DEFLOY LFILL 
HS DG 
INDEX0O1 HS DG LFILL 
AF QT 
MEMRAC DEFLOY LEILL 
IECHASS HS DG 
LL 
S LPL 
T AP GI Lelie 
FIN aan 
INDEX OF ILL PRAGE 
M EN AGE PRAGE 
PA YGRD 
S PAYGRD 
st PA YGRD 
[5 Rating 
K2 UF ILL 
MEMRAC ENAGE 
ERSCAUS ele 
TECHA SS UF ILL 
S UE TLE 
T UFILL 
SlGera tin 
ie O27) et TMEGR 
M DEPLOY 
TMEGR 
ic Rating 
K1 DEPLOY 
K2 PAYGRD DEPLOY 
LEG HAS PA YGRD 
EM Rating 
K2 DEPLOY 
K3 Amor 
MEMRAC DE FLOY 
AF Oe 
ERSC AUS UF ILL 
M UF ILL 
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TABLES Seticont'* d) 


Intuitive Counter-Intuiti ve 


Results Results 
GMT Rating 
72 oe HS DG ENAGE 
PRAGE 
LF ILL 
ee HS DG 
PR AGE 
INDEX01 PRAGE 
FRSCAUS HS DG 
TEGHA SS HS DG 
PRAGE 
5 PR AGE ENAGE 
1 PR AGE ENAGE 
EN Rating 
TT DEPLOY 
ENAGE 
K2 DEPLOY 
ENAGE 
K4 AOL YRACD 
EN AGE 
INDEX0O1 PR AGE ENAGE 
M PR AGE ENAGE 
T PR AGE 
GSM Ratin 
a Ree eee DE FLOY 
MEMRAC DE PLOY 
S HS DG 
ET Rating 
DEPLOY 
K2 DEPLOY 
INDEXOQ1 DEPLOY 
MEMRAC AF QT 


are presently ycunger. Total numbers of CAS? EPs, total 
level-2 CASREPs and the N.P.S. readiness index all were 
improved by having EI's who had increased years of active 
duty. Fewer personnel-based caused CASREPs were associated 
with ET's who were younger and who had more time-in grade. 
Fewer technical assistance requests were filed by ET's who 
were clder when they entered the Navy and who had a greater 
time in grade. Contrary to the belief that being on deflcy- 
ment increases readiness, for the ET's, the total number of 
CASREEs, the number of Level-2 CASREPs and the number of 
technical assistance requests increased during a deployment. 
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TABLE 6 


Frequency Distributions 


Intuitive Results 





Rating 

Frequency ~Bercen 
GMT as 
Pais 10 ees: 
Eg 6 11.54 
FTO e) Sales 
EM S) 9262 
EN 5 9.62 
DS 4 7.69 
GSM 3 SA TET 
Le 2 oc o> 
HT 1 T2532 
STG 0 0.0 


a ee ce coc Se GE es 


u 
Present age =a 
Percent E-6 and above onkoard 8 
High school degreed 8 
AFCT Percentile 8 
Deployment > 
Paygrade 5 
Years of Active duty 5 
Age at Entr 3 
Time in grade 2 
Percent £-5 and below onkoard 1 


Frequenc 
Total Level-2 CASREPs _ is 


Nr of Technical Assist Calls 
NPS Readiness Index 

Total Number of CASREPs 
Total Downtime Eours 

SPCC Readiness Index 
Maintenence Downtime 

Supply Downtime 

Personnel based CASREPs 
Total Level-3 CASREPs 

Total Level-4 CASREPs 


NDOWWE Sgn ~J 
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TABLE 7 
Freguency Distributions 


= Gas we oi a ee eee eee 


Rating 
Wee ditenhG Vcc kCe tt 
EN ae 2 eee 
FTG 6 18.18 
ET 4 1 222 
STG 3 9.09 
GMT 3 9.09 
HT 3 9.09 
FTM 2 6.06 
DS 2 6.06 
Me 2 6.06 
EM 1 3.03 
GSM 0 0.0 


ersonnel Attributes/Depi oyment 


Freguency Percent 
Deployment | 736.316 
Age at entry 8 24.24 
Percent E-5 and below onkoard 7 IR PR 
Present age S 209 
Time in grade eZ 6 .06 
Years of active duty 1 S03 
eadiness Measures 
frequency Perceot 
Total CASREPs filed mS. | 
Total Level-2 CASREPs filed 7 Zens 
NES Readiness Index 4 UZ. 2 
Maintenence downtime bu, 12.12 
Supply downtime 2 6.06 
Total downtime hours 2 6206 
Total Level-3 CASREPs 1 Spl Oi 
Total Level-4 CASREPs 1 S203 
SPCC Readiness Index 1 ome S 
Ferscnnel-based CASREPs 1 3.03 
Technical Assistance calls 1 ye Ole 
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Fire Control Technician 


(Guns) (EIG): 

The high school graduate, the higher gualit y person as 
indicated by A.F.Q.T scores, being on deployment and having 
the required numbers of E-6 and above personnel assigned 


were all associated with enhanced readiness in the FTG 


rating. With better A.F.Q.T scores, the number of Level-2 
CASREFEs, the total number of CASREPs, and the total hours of 
downtime were all decreased. The number of Level-3 CASREPs 


were decreased by having high school degreed personnel and 
ky beinc on deployment. The N.P.S readiness index was 
lowered Ly personnel with increased A.F.Q.T scores and more 
high-schcol degreed fersonnel. The number of technical 
asSistance requests were decreased by increased numbers of 
high schccl dégreed fersonnel and by increased numbers of 
E~6 and above FTG's cnboard. 

The total number of CASREPsS, the number of Level-3 
CASREFs, the number of hours awaiting supply parts and the 
total hours the e€quifment is dcwn were all decreased witha 
lesser number of E-5 and below personnel. This counter- 
intuitive result apfeared in only one other rating, Data 
System Technician, rut was strongest for the FTG rating. 
Given the strong E-5 and belcw counter-manning indication 
and the streng guality and E-6 and above intuitive manning 
indication, an argument might be made, at least for the 
FTG's, fcr more experienced high guality personnel in the 
More senior paygrades. 

Fire Control Technician (Missile) (FIM): 

The results of the analyses for the FTM's seems to 
follow the experience argument of the FTG"'s. Higher 
paygrades, clder age upon entering the service and a younger 
present age with tke reguired numbers of E-6 and above 
perscnnel all led to enhanced readiness. The number of 
hours down for maintenance, the hours awaiting suprfly farts 


and the total hours dcwn for repair were all decreased with 
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increased pay grade. In addition, personnel who were clder 
when they entered the Navy, and relatively younger perscnnel 
decreased hours down for maintenance. The N.P.S. readiness 
index was improved Ey younger rfersonnel and manning with F-6 
and akove personnel. 

Data System Technician (DS): 

As with the May et al. [Ref. 6} analysis for the Data 
System Technician, Manning appeared to be the key issue 
associated with increased readiness. Manning at the E-6 and 
above level led to atlesser number of Level-2 CASREPS, a 
lesser number of calls for technical assistance, decreased 
hours awaiting for supply parts and decreased total time 
down. Younger perscnnel when they entered the service 
lowered the S.P.C.C. readiness index. Also, a lesser numter 
of E-5 and relow personnel was associated with a decrease in 
the numker cf personnel-based caused CASREPs. 

sonar Technician (Surface) (SIG): 

Increased readiness for the STG rating was associated 
with a shorter time in grade and not being on deployment. A 
decrease in the number of Level-2 CASREPs filed and the time 
the equipment was dcwn for maintenance occurred with a 
decrease in the time spent in grade. Additionally, tLeing on 
deployment increased the hours down for maintenance. 

Intericr Communications Electrician (IC): 

For the IC rating, enhanced readiness was associated 
with higker paygrades and as with the STG's not being on 
deployment. The numker of technical assistance reguests and 
the numrer of Level-2 CASREPS decreased with increased 
paygrade. However, the numker of Level-2 CASREPS as well as 
the tctal number of CASREPsS increased while on deplcyment. 

Electrians Mate (EM): 

Higher guality personnel and being mannei with the 
reguired numbers of E-6 and above personnel enhanced 


readiness for the FEM*'s. Better A.F.Q.T. scores were 
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associated with decreased numbers of Level-3 CASREPS anda 
decreased S.P.C.C. readiness index. Increased manning at 
the E-6 and above level decreased the nunker Sf 
personnel-Lased CASREFS and the number of hours dewn for 
Mainterance. For the EM's, being on deployment seemed to 
produce conflicting results since deployment decreased the 
See ee .C. readiness index while increasing the number of 
Level-2 CASREPS filed. The S.P.Cac readiness index is a 
functicn of the numker of Level-3 and Level-4 CASREPs and 
the asscciated downtime. While being on depfloyment 
increased the number cf Level-2 CASREPsS, on the aggregate, 
the numker of Level-=2 and Level-4 CASREPs and the associated 
downtine spent correcting the casualties decreased. 

Gunners Mate technician (GMT): 

The GMT rating had increased readiness with older, high 
school graduates who were younger when they entered the 
service. The total number of CASREPs filed, total number of 
Ievel-2 CASREPS filed as well as the number of technical 
assistance requests all decreased with more high school 
graduates and older personnel. Older personnel also 
decreased the N.P.S. readiness index, the hours spent 
awaiting supply parts and the total hours the equifmert was 
down. In addition, the total number of CASREPs, the hours 
awaiting supply parts and the total hours down all decreased 
with GMTI's who entered the service at an earlier age. Cne 
cther personnel characteristic was significant for the 
GMT's. An increase in the number of E-5 and below perscnnel 
decreased the total number of CASREPs filed. 

Engiremen (EN): 

Increased readiness for the EN's was associated with 
clder, higher guality perscnnel and not being in a deployed 
Status. Older present age led to a decrease in the N.F.S. 
readiness index, a decrease in the total number of hours the 


equipment was down for maintenance and a decrease in the 
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total number of hours the equipment was down. A younger age 
at enlistment was associated with a decrease in the total 
number of CASREPS filed, the total Level-2 CASREPs filed, 
the N.P.S. readiness index and the number of hours down for 
taintenance. Total Level-4 CASREPS filed decreased with 
increasing A.F.Q.T. scores and with decreasing years of 
active duty. Total CASREPs filed and the total number of 
Llevel-2 CASREPs filed increased when on deployment. An 
apparent ancmaly existed in the EN analysis. Older age 
perscnnel at enlistment tended to have lower Lev21-4 CASREPs 
which was ccunter to the findings noted for the less severe 
CASREPS. 


Gas Turbine, Systems,Technicians (Mechanical) (GSM): 





Increased readiness for the GSM's was associated with 
more high school degreed perscnnel and with being on defloy- 
ment. Serious CASRFFs as indicated by the S.P.c.c. readi- 
hess index and the number of Level-3 CASREPsS filed, 
decreased for the GSM's while on deployment. The number of 
hours down awaiting supply parts decreased with an increased 
number of kagh school graduates. 

Hull Technicians (HT): 

Being ina deplcyed status led to a decrease in readi- 
ness for the Hull Technician rating. While increased 
A.F.¢.1T. scores improved the S.P.C.C. readiness index, teing 
on derlcyment led tc an increase in the total number of 
CASREEFs filed, the total Level-2 cCASREPs filed, and the 


Ne-P.S. readiness index. 
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IV. CONCIUSIONS AND RECOMMENDATIONS 

A closer exanination of Tables 6 and 7? ténds_ to 
support the initial hypothesis that an older, nore senior, 
higher guality force manned at authorized manning levels 
will lead to increased readiness. Almost 64 percent of 
those personnel attributes which were intuitively signifi- 
cant fall into the older, experience, guality category i.e. 
present age, percent E-6 and above onboard of authorized, 
high schccl degreed and A.F.Q.T. percentile. The personnel 
attrikute "present age", however, only seemed to matter for 
two ratings, GMT and EN. Both of these ratings are sinilar 
in that roth are concerned primarily with hydraulically and 
electrically run mechanical eguipment. An examinaticn of 
the counter-intuitive results reveals that a serviceman's 
age at entry was alse significant a relatively large pcertion 
of the time. However, aS with the attribute present age, 
age at entry is also associated almost entirely with the GMT 
and the EN ratings. Conseguently, at least for these two 
ratings, an argument may be made that for enhanced readiness 
frerscnnel should be clder when they enter the service and 
have an clder present age. 

Ccensistent with May [Ref. 5] and May et al. [ Ref. 6], 
roth the fersonnel attributes high school iegreed and 
Beetle Oreelce percentile were also significant a relatively 
large forticn of the time. Additionally, these attritkutes 
were not confined to any one rating, but were found ina 
variety of ratings and occupational categories. The 
attrikute "paygrade" is the fifth most active intuitively 
correct fredictor. "Paygrade", like high school degreed and 
A.F.0.T. percentile was not found significant in any one 


particular rating. ‘Combining these three attributes, the 
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intuitively appealing picture that emerges is that a mcre 
sehnicr force (as defined by paygrade) anda higher quality 
force (as defined by high school degreed and A.F.Q.T.) will 
enhance ship readiness. 

Beth the manning level characteristics were found to be 
good predictors of readiness. The two predictors were crig- 
inally defined on the basis of percent of authorized 
onboard, by rating, who are the organizers, trainers, and 
administratcrs (E-6 and above); and the percent of authcr- 
ized personnel onboard by rating who are the maintainers 
(E-5 and below). The E-6 and above characteristic, when 
Significant, was always intuitively correct i.e. the more 
F-6 and akove personnel, the better the readiness, and was 
found across several ratings (all electrically oriented). 
The EF-5 and below characteristic, when significant, was 
almost always ccunter-intuitive i.e. a decrease in the 
number of E-5 and belcw personnel and an increase in réadi- 
ness would result. Unlike the E-6 and above characteristic, 
the E-5 and below characteristic was found Significant 
primarily with the FIG rating. 

In the Spruance destroyers, the FTG'sS primary concern is 
the MK &€ Gunfire Control System. The Spruances were one of 
the first ships of tte fleet to use this new gunfire control 
systen. This new system was in many ways a radical change 
from the way the FTG's had been "doing business". The more 
senior FIG*s were apparently more able to adapt and mairtain 
this new equipment than the junior FTG's and conseguently, 
were more critical tc increased readiness. In fact in this 
case at least, the E-5 and below personnel were detrimental 
to readiness. 

The predictor deployment was the final characteristic 
found to be significant a relatively large percentage of the 
time. While this predictor is not a personnel attribute or 


characteristic, some of the results from this analysis with 
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respect to this variakle are worth noting. First, rLeing on 
deployment was the single largest reason for decreased 
readiness. It effected a variety of ratings and 
occupaticnal groups including ET, ST, IC, EM, EN, and KT. 
Second, an examination of the readiness criteria associated 


with the predictor deployment reveals that when the rela- 


tionship of deployment tc the criterion is counter- 
intuitive, the criterion is less severe, e.g., Level=-2 
CASREEs. When the relationshif is intuitive, the criterion 


is at least Level-3 CASREPS or a criterion developed from 
the mcre severe CASREEs. Conseguently, for several of the 
ratings, being on deployment means more Level-2 CASREEs, 
while fcr other ratings, being on deployment means less 
Level-3 CASKEPs. 

Speculation about this observation night be explained by 
the CASREF systen. As part of the CASREP message, if parts 
are needed to correct the equirfment casualty, the reguisi- 
tioning cf the part may be included in the CASREP message. 
The priority the sufrly system attaches to the needed part 
is dependent on the severity of the eguipment casualty. 
However, this priority changes with a change in deployment 
status. The priority for a supply part for a Level-2 CASREP 
while cn deployment is the same as the priority for a 
Level-3 CASREP when nct in a deployed status. Consequently, 
the increased number of Level-2 CASREPS experienced by 
several cf the ratings, might be more a_ reflection of the 
Naval Supply system than an actual decrease in eguifment 
readiness. Indeed, one might infer that the CASREF systen 
1s mere accurately reporting supply parts and status than 
equipment readiness. 

A major stumtling bleck to all of the analyses cf 
this type has been the inability to fully control for ship 
differences. Table & contains the R-sgquared values for the 


equations used in this analysis. As can be seen frer the 
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TABLE 8 
Models R-square Values 


Derendent 


Variatles Ratings 

GSM HT IC EN EN STG FIM FIG GMI ET OCs 
Kt Pcie Gmenig eO5 2 10 .15 .22 .20 .24 .15 
K 2 ip eeniwereome ts a 23 511 .17 .14 .17 .246 .15 
K 3 Mom cmeiietowale .06 .10 .21 .09 .08 .10 
KY 2-10 .09 .10 .09 .15 .08 .07 .11 --* .11 .09 
INDEXO1 Bovealcmr test? 25 509 2.15 .19 .14 .20 .14 
MEMRAC Pimenimeeeelv os? WeeO7 .10 .25 .10 2.09 .12 
PRSCAUS -14 .11 £13.16 .14 .09 .08 .09 .12 .18 .13 
TECHASS mines > 2 13 5159509 2.09 .15 .12 213 .15 
M wee iicuelgo. 15 217 2.07 2.15 .11 .08 .17 . 10 
S ms oor. 14 7 V1 1S 211 4.11.18 .19 .27 211 
T emis ly 213.220 509 16 .19 .16 6.27.13 


* No Level-4 CASREFS were reported for the GMT rating. 


Table, each of the mcdels explain only from 10 to 30 percent 
c£ the variations of the readiness criteria. Results such 
as this have been obtained in most of the previous medeling 
where CASREP data is used aS a measure of ship readiness 
irrespective of how the independent variables are defined or 
aggregated. Given the low R-squared values for this anal- 
ysis, even though much effort was spent in attempting to 
control for ship differences, deployment, overhaul, warranty 
effects, and length of service, the contributions’ tc the 
model ty the personnel attributes remain relatively small. 
While the CASREP data set is, in its present form, an 
attractive and easy vehicle around which anaiyses of this 
type can be conducted, to date firm conclusive results have 
not keen forthcoming. Alternative measures of readiness are 
avallable; some comkination of these alternative criteria, 
in comfination with the CASREP data, should be explored if 
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the perscnnel attributes to ship readiness problems are to 


ke fully understood. 
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